temperature In order to place the scale of relative proton affinities on an absolute bas'is it is ,necessary 'to have at least one reference compound of known proton affinity. The absc;>luteproton affinity of a molecule can be obtained through threshold experiments; in which one directly determines the minimum energy necessary to fo.rm the protonated ion from a neutral species; thus obtaining the heat of formation of the ion.
However, frequently it is not easy to find an appropriate neutral precursor for. the ion of interest; The most frequently used reference base was isobutene, the ,proton affinity of which was based on the heat of formation of the tert-butyl cation (6H f Ct-C 4 H g +) 169 kcal/mol). 9
. 
EXPERIMENTAL
The photoionization apparatus has been described in detail pre-.
17-19 vlously.
Essentially it consists of a differentially pumped The nozzleus.ed ,in producing the supersonic beam was a 0.13 rnm diameter orifice in a nickel plate. A dia,gram sim,ilar to the one in Fig. 4 , with a 0.13 ± 0.04eV(3±1 kca1/mo1) (HB~)2 dissociation energy and a 7.356 eV (400.22 kca1/mol) HBr dissociative ionization energy22 allows one to calculate the proton af,finity of HBr and the HBr + -HBr binding energy from the data in Fig . 5 .
Values of 6.07 ± 0.04 eV (140 ± 1 kca1/mol) and 1.00 ± 0.09 eV (23 ± 2 kca1/mo1) have been obtained for these quantities, respectively.
Attempts to measure the proton affinity of HI were unsuccessful because the H 1+ signal intensity was too low for any acceptable However, the proton affinity of HFis sub"'" stantiaily lower than ,the lite'rature value: 112 ± 2,kcal/mol. 15 This will be 'consider in turn.
It is interesting to compare the behavior of all the common hydrogen halides~ith respect to photoionization. (Figs. 1, 3 , and 5) it is apparent th~t just above
threshold the H2F curve displays extremely pronounced curvature.
. ' 26 27 Curvature is usually lnterpreted ' as the result of vertical transitions from the molecular ground state into closely spaced, higher energy levels of the ion, due to a dramatic change in the potential energy surface upon ionization.
+ '
The well depth of the HX -HX 'pair is significantly larger than that of the HX-HX pair and the intermolecular distance is shorter, rendering an adiabatic transitiori unlikely. 'The + ,+ 
Thus the production of H 2 Fat the. threshold may occur through a direct ionization process of (HF)2 yielding a vibrationa11y excited 'Another' point that, has to be considered is .the contribution of larger van der .. Waa1s clusters to ,the ion ,current of smaller fragments.
Theappeaiance potential of an ion, however, is not affected by the presence of larger clusters. Since (HX)n+1 is more s,tab1e than (HX) n + HX the ionization threshold of (HX)n_1H+ from (HX)n+1shou1d be higher + than the ionization threshold of (HX)n_1H from (HX)ri by the binding energy of (HX) and HX. Thus, the presence of higher clusters is manin fested at some energy above the thresho,ld in accordance with previous.
The method of measuring proton affinities through photoionization of van der Waals dimers in a supersonic molecular beam is thus reliable as long as the'ionic dimer is observed. Of course, the protonated molecule has to· be observed and this is not always possible; in the + ca~e; of HJ ,for instance, no HZ! was detected, although this species is readily formed in ion-molecule reactions.
Z4 Another apparent limitation is that the molecule has to contain hydrogen; but this can be circumvented by preparing mixed van der Waals dimers of the molecule of interest and hydrogen molecules or-hydrogen containing molecules. .. 
